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HyMHbIM MHKPOBOM EJIOX CITELLOPHILUS TESQUORUM 
ALTAICUS (SIPHONAPTERA: CERATOPHYLLIDAE) 

HA HX AJIHMEHTAPHYK) AKTHBHOCTB, CMEPTHOCTB 
H OOPMHPOBAHHE BHOnJIEHKH 

© E. r. ToKMaKoea,* JI. n. Ea3aHoea, T. A. BopoHoea 

HpKyTCKHH HayqHO-HCCJie^oBaTejiBCKHH np othb OHyMHLiii HHCTHTyT PocnoTpe 6 Ha/j 30 pa, 
yn. TpHJiHccepa, 78, HpKyrcK, 664047 
* E-mail: flea98@mail.ru 
ITocTynujia 06.02.2018 

npoBe^eHO 3 KcnepHMeHTajitHoe Hccjie^oBaHiie )KH 3 Hecnoco 6 HOCTH 6 jiox Citellophi¬ 
lus tesquorum altaicus (Ioff, 1936 ) npH pa 3 JiHHHOH hcxo^hoh 3 apa>KeHHo cth hx B 036 y;jH- 
TeneM uyMti. YcTaHOBJieHO, hto Yersinia pestis CTHMyjiHpyeT anuMeHTapHyio aKTHBHOCTb 
6 jiox npu nuTaHuu Ha HecneijHcjmHecKOM npoKopMHTene. Pa 3 JiHHHfl b CMepTHOCTH 3 apa- 
^ceHHtix h He 3 apa^ceHHtix HMaro He BbMBJieHbi. TToKaaaHBi nonoBBie pa 3 JiHHHM bo B 3 aHMO- 
OTHOHieHHJIX 6 JIOX C B 036 y^HTeJieM HyMBI. 

Kmoueeue cjioea\ Citellophilus tesquorum altaicus , Yersinia pestis , HCXOftHaa 3 apa- 
^ceHHOCTL, ajiHMeHTapHaa aKTHBHOCTB, CMepTHOCTt, SnonjieHKa, nonoBBie pa3HHHHM. 


npeHMymecTBeHHaM ponb 6 jiox KaK nepeHOCHHKOB uyMHOro MHKpo6a o6y- 
cJiOBJieHa HajiHuneM y 3 thx HaceKOMbix oco6oro MexaHH3Ma nepe^anH. Cno- 
co6hoctb uyMHoro MHKpoSa k o6pa30BaHHio 6HonjieHKH npoHBjmeTCfl b opra- 
HH3Me 6 jiox b BH^e «6jioKa» npeA)KejiynKa, hto o6ecnenHBaeT peajiH3aqnK) 
TpaHCMHCCHH B036yAHTeJHI. H3BeCTHO, HTO «6jIOKHpOBaHHafl» 6jIOXa 4>aKTHHe- 
ckh jiHineHa bo3mo)khocth noraomaTb nnmy, no3TOMy OHa 3HanHTejibHO name 
Hana^aeT Ha cbohx xo3neB — npoKopMHTejieii, neM He3apa)KeHHaH. OflHaKO b 
pa6oTax, nocBnmeHHbix B3anMOOTHOnieHHHM Yersinia pestis h 6jiox, hot yKa- 
3aHHii Ha ocoSeHHocTH b nnmeBOM noBe^eHHH 3apa^ceHHbix HeGnoKHpoBaH- 
HblX nepeHOCHHKOB, KaK npn OTJjeJIbHOM paCCMOTpeHHH 5 TaK H B CB5I3H C Ha- 
KonjieHHeM b hhx arperHpoBaHHbix (^opM B036yAHTejui. 

U,eJib HacTonmefi paSora — oijeHHTb bjihhhhc hcxo^hoh 3apa>KeHH0CTH 
Citellophilus tesquorum altaicus Ha ajiHMOHTapHyK) aKTHBHOCTb, CMepTHOCTb 
6JIOX H AHHaMHKy (J)OpMHpOBaHHH ShOHJICHKH (KOHTJIOMepaTOB) Yt pestis B HX 
opraHH3Me. 
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MATEPHAJI H METOflHKA 


3KcnepnMeHTbi npoBeAeHbi Ha 6a3e OKY3 UpKyrcKHH npoTHBonyMHbm 
HHCTHTyr c HHceKTapHon KyjibTypoii 6jiox C. tesquorum altaicus , Hanano koto- 
poii nojio^CHJiH HaceKOMbie H3 TyBHHCKoro npnpoAHoro onara. B onbiT 6pajiH 
MOJIOAbIX 6JIOX, KOTOpbIX OCTaBJMJIH C npOKOpMHTCJieM (30JI0THCTbIM XOMflH- 

kom) Ha 2—3 aha nocne BbimiOAa, a 3aTeM OTcamiBajiH h coAep)KajiH rojiOA- 
HbiMH 5—7 AHeii. ^Be rpynnbi 3KTonapa3HTOB HH(J)HAHpoBajiH HCKyccTBeHHO 
Ha 6noMeM6paHe pe(|)epeHTHbiM a™ 3Toro onara HiTaMMOM nyMHoro MHKpo6a 
H-2638, HMeiomHM 4 mia3MHAbi (pYT, pYV, pYP, pTP33). 3apa^caiomaii 
CMecb cocTO^Jia H3 2 mjipa cycneH3HH AByxcyTOHHon arapoBon KyjibTypbi, bbi- 
paiqeHHOH npH 28 °C, H AC$H6pHHHpOBaHHOH KpOBH MOpCKOH CBHHKH b paB- 
Hbix o6beMax. HcxoAHyio 3apa^ceHHOCTb onpeAejnuiH, KaK npHBOAHTCJi b aHa- 
jiorHHHbix onbiTax (Xpycu;ejieBCKafl, 1967; EnGnicoBa, 1968; Ejikhh, OcnnoBa, 
1970; XpycijejTeBCKafl, Cep^caHOB, 1974; BanjeHOK HAP-, 1992), SaKTepnono- 
rHHecKHM HCCJieAOBaHHeM 10 6 jiox H3 Ka^c^ofi rpynnbi. B nepBon rpynne Hace- 
KOMbix 0Ha cocTaBHJia 50 %, hto, ynnTbiBafl He6oJibinoe KOJinnecTBO HannB- 
hihxcm 6jiox (56 caMOK h 25 caMi^OB), He Morao cnHTaTbca yAOBJieTBOpHTejib- 
hbim HananoM onbiTa. IIooTOMy 6biJia 3apa)*ceHa BTopaa rpynna, b KOTopofi 
nyMHOH MHKpoS o6Hapy)KeH npn noceBe Bcex HCCJieAOBaHHbix HaceKOMbix — 
no 5 oco6eii Toro h Apyroro nona (100 %). Ilpn 3 tom HaSjnoAenHfl 3a nepBOH 
rpynnon npoAOJimuin. B KanecTBe KOHTpojm HcnoJib30Bajin rpyniry HenH^n- 
AHpo b aHHbix HMaro. Ejiox noAicapMJiHBajiH nepe3 2—3 cyr b TeneHne 3 n Ha 
Secnopo^Hbix 6eJibix Mbiinax. Me^y no^KopMKaMH nx coAep^ajin b npe^Ba- 
pHTejibHO np0CTepHJiH30BaHH0M necKe npn TeMnepaType 18—20 °C h othoch- 
TejibHoii BJia^CHOCTH 87—90 %. Bcero b HoaSpe—A^Ka6pe ocymecTBJieHO no 

8 nOAKOpMOK HH(J)HU,HpOBaHHbIX H HCHH^HIJHpOBaHHbIX 3KTOnapa3HTOB, HO 

nojib30BaHO 347 HMaro (226 9 h 121 cT). riocne noAKopMOK ynHTbiBajiH hhcjio 
oco6eii c 6aKTepHajibHbiMH «rjibi6KaMH», nojiHbiMH h nacTHHHbiMH SnoKaMH 3a 
OAny noARopMKy. AjiHMeHTapHyio aKTHBHOCTb HaceKOMbix onpeACJi^JiH no 
AOJie nHBinHx ot HHCJia ^chbbix 3a noAKOpMKy, a CMepTHOCTb — no AOJie MepT- 
bmx HMaro ot o6mero hx KOJinnecTBa 3a Becb nepnoA onbiTa h npn xa^CAOH 
nOAKOpMKe. CTaTHCTHnecKyio o6pa6oTKy npOBejin o6menpHH^TbiMH mctoa^- 
mh (PoKHHjKHH, 1973) c npHMeHeHHeM iiporpaMMbi «Excel». Hcnojib30BajiH 
KpnTepnn CTbioAeHTa; Bjnmme paamnnibix (JmKTopoB (cTeneHb 3apa)*ceHH0- 
cth, non 6 jiox) Ha H3ynaeMbie noKa3aTeJin oijeHHBajiH c noMorqbio oaho- h 
AByxc^aKTOpHoro AHcnepcnoHHoro aHajiH3a. 


PE3YJIbTATbI H OBCY^CflEHHE 

OH3HOJiorHnecKHe 4)yHKu,HH opraHH3Ma nepeHOCHHKa oSecnenHBaiOT Heo6- 
xoAHMbie ycjiOBHfl pocTa h pa3MHO)iceHH^ b HeM 6aKTepHH nyMbi, nooTOMy 
TaKne noKa 3 aTejiH, xax ajiHMenrapHa^i aKTHBHOCTb h cmcpthoctb, flBjraiOTCfl 
Heo6xoAHMbiMn npn aHajin3e OKcnepnMeHTOB c SnoxaMn n nyMHbiM MHKpo- 
6 om. 

PaccMOTpHM CHanajia aKTHBHOCTb nHTamni b kohtpojibhoh rpynne 3KTOna- 
pa3HTOB, nOTOMy HTO OTCyTCTBHe B036yAHTeJM n03BOraeT OqeHHTb BJIH^HHe 
Apyrnx 4>aKTopoB — npe^CAe Bcero cpoxa noAKopMOK. C V no VIII noAKOpMKH 


225 


TaSnmja 1 

AjiHMeHTapHaa aKTHBHOCTt caMOK ii caMijoB Citellophilus tesquorum altaicus b onbrre, % 


Table 1. Alimentary activity of Citellophilus tesquorum altaicus females 
and males in the experiment, % 


Eton 

Hcxo^Han 

3apa^ceHHOCTb 

Ilo^KopMKa 

0%, 

KOHTpOHL 

CaMKH 

50% 

100 % 

0%, 

KOHTpOJIL 

CaMiibi 

50% 

100% 

I 

76.67 

95.83 

87.38 

87.18 

94.44 

90.91 

II 

83.93 

88.37 

85.11 

78.38 

94.12 

93.18 

III 

71.70 

90.48 

100.00 

87.50 

100.00 

100.00 

IV 

77.55 

92.68 

98.89 

82.14 

100.00 

100.00 

CpeAHee 

77.5 ± 2.51 

91.8 ± 1.60 

92.8 ± 3.85 

83.8 ± 2.18 

97.1 ± 1.65 

96.0 ± 2.34 

3a I—IV 







nOAKOpMKH 







V 

100.00 

85.37 

94.19 

100.00 

88.89 

100.00 

VI 

95.56 

97.50 

98.80 

82.61 

100.00 

100.00 

VII 

93.18 

97.30 

97.44 

95.00 

100.00 

100.00 

VIII 

97.62 

100.00 

98.63 

93.75 

100.00 

100.00 

CpeAHee 

96.6 ± 1.45 

95.0 ± 3.28 

97.3 ± 1.07 

92.8 ± 3.67 

97.2 ± 2.78 

100 ± 0.00 

3a V—VIII 







nOAKOpMKH 







CpeAHee 

87.0 ± 3.86 

93.4 ± 1.79 

95.1 ± 2.03 

88.3 ± 2.61 

97.2 ± 1.50 

98.0 ± 1.32 

3a onbiT 








KaK caMKH, TaK h caMitbi 6jiox nuTajiHCb name, neM c I no IV. Eojiee toto, aojih 
nHTaBniHxc^i caMOK 3a 3th nepHOAM npeACTaBJiniOT co6oit ABa HenepeKpbiBato- 
lahxch HHTepBana (Ta6ji. 1). B AByx(J)aKTOpHOM AncnepcnoHHOM aHajiroe yCTa- 
HOBJieHO BJIHHHHe Ha aJIHMeHTapHyiO aKTHBHOCTb epOKOB nOAKOpMOK (F = 

= 29.78; P< 0.001), ho He nona He3apa^ceHHbix 6jiox (F= 0.25; P > 0.05). 
B3aHMOAeHCTBHe yica3aHHbix (JiaKTopoB He onpeAeJiHJiocb (F = 3.82; P > 0.05). 
no HarneMy MHerono, 3accb HMeeT MecTO aAanTaijHfl 6jiox k nHTarono Ha He- 
cneitH^HHecKOM npOKOpMHTejie. B npHpOAe C. tesquorum — napa3HTbi cycm- 
kob, jiaOopaTopHaa: nonyjiflij;Hfl noAAep^CHBaeTC5i Ha 30JiOTHCTbix xoMHHKax, 
CMecb a^ 3apa)KaK>mero KopMJieHHfl roTOBHJiacb Ha ocHOBe KpOBH MopcKoS 
cbhhkh, 3aTeM HaceKOMbie nHTajiHCb Ha SeJibix Mbirnax. CaMKH 6jiox b npoBe- 
AeHHOM onbiTe 6oJiee pe3Ko oTpearnpoBajiH Ha cMeHy npoKopMHTera, neM caM- 
Abi. K KOHuy onbiTa b )khbbix ocTajincb oco6h, peryrapHo nHBuiHe KpoBb 6e- 
jibix Mbimeit, t. e. MeHee npnxOTJiHBbie. H3BecTHO cymecTBOBaHne hhahbh- 
AyajibHbix npeAnoHTeHHH y 6jiox b BbiSope npoKopMHTejni (EenoKonbiTOBa, 
1984) BnjiOTb ao nojiHOH HenepeHOCHMOCTH (3ojiOTOBa h AP-, 1971). Eojibmyio 
no cpaBHeHHio c caMijaMH npHBep^ceHHOCTb caMOK C. tesquorum k cneitH^Hne- 
CKOMy xo3^HHy mbi OTMenajin paHee b cneitnajibHOM HCCJieAOBaHHH (Ea3aHOBa 
H AP-, 2012). 

y HH(J)HU,HpOBaHHbIX 6jIOX, He3aBHCHMO OT CpOKa nOAKOpMOK, nOJIOBbIX 
ocoSeHHOCTeH h hcxoahoh 3apa^ceHHOCTH, b TeneHne Bcero onbiTa HaSjiiOAajiH 
OAHHaKOBO BblCOKyiO aKTHBHOCTb KpOBOCOCaHHfl (Ta6n. 1). npHHeM, eCJlH noc- 
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Jie I-IV IIOAKOpMOK HH(|)HLI,HpOBaHHbie 6jIOXH nHJIH name KOHTpOJIbHbIX, TO 

nocne V—VIII noAKopMOK pa3JiHHHH mqtkjsy hhmh He OTMeTHJiH. y caMOK, 
yHHTbiBa^ KOHTpoJibHyio rpynny, bbiubjicho AOCTOBepHoe BJimiHHe Ha ajiHMeH- 
TapHyro aKTHBHocTb cpoKa no^KopMOK (F = 18.99; P <0.001), Bepoinnoe - 
hcxoahoh 3 apa^ceHHO cth (F = 5.74; P < 0.05) h 3HanHTejibHoe — B3aHMOAeft- 
CTBHfl 3THX (JmKTOpOB (F = 6.26; P < 0.01). y CaMIJOB, Hao6opOT, CaMbIM moih,- 
hmm ^>aKTOpOM, onpeAeraiomHM aKTHB h oCTb KpOBOCOcamra, OKa3ajiacb hcxoa- 
Han 3apa^ceHHOCTb (F = 10.14; P <0.01) He3aBHCHMO ot cpoKa noAKopMOK 
(B3aHMOAeiiCTBHe F= 1.77; P > 0.05), BKJiaA nocne^Hero MeHee Bbipa^KeH 
(F = 5.02; P < 0.05). To ecTb npHcyrcTBHe B036y^HTera no6y^ano nepeHoc- 
HHKa k nmaHHio Ha HcnoJib30BaHHOM b onbiTe 3BepbKe. y caMi^OB C. tesqao- 
rum 3to npOHCxoAHJio b TeneHHe Bcero onbiTa, y caMOK — b ero nepBOH nono- 
BHHe. IIocKOJibKy npeAnojiaraeMbiii npoijecc «npHBbiKaHH>i» k 6ejioii mbihih 
KaK HOBOMy BH^y npOKOpMHTejiH npOHexoAHT KaK y 3apa)KeHHbix, TaK h y He3a- 
pa^ceHHbix 6 jiox, OAHHaKOBbiii ypoBeHb ajiHMeHTapHOH aKTHB ho cth b rpynnax 
caMOK 3KTonapa3 HTOB bo BTopofi noJiOBHHe onbiTa cBH^eTenbCTByeT o npeKpa- 
DJ,eHHH HJIH XOTH 6bl OCJia6jieHHH BJIHflHHH npHCyTCTBHH HyMHOTO MHKpoSa Ha 
nmaHHe caMOK. B HTore b )khbbix ocTaiOTCn cbmkh, cnocoSHbie 6ojiee 3(|)(})eK- 
THBHO nepeCTpOHTBCfl Ha HOBBIH HCTOHHHK nHIH,H. 

IIo pe3yjibTaTaM onbiTa b ijejiOM 6e3 yneTa cpoKa noAKopMOK BbmBJieHO ao- 
CTOBepHoe BJiH^HHe 3apa^ceHHOCTH Ha kojihhcctbo hhbhihx 3a noAKopMKy 
6jiox (F = 8.38; P < 0.001), BJIHJIHHe HX nOJIOBBIX OCOSeHHOCTeH CTaTHCTHHe- 
ckh He AOKa3aHO (F = 1.94; P > 0.05). BKJiaA (jiaKTopa «noji» b ajiHMeHTapHyio 
aKTHB h oCTb, KaK noKa3aHO HaMH paHee, HenocTOUHeH h onpeAcraeTCH cesoHOM 
npoBeACHH^ onbiTa (Ea3aHOBa haP-, 2012). B 3KcnepHMeHTax Ha Komanben 
6jioxe o6Hapy^ceHO, hto npn nnTaHHH KpOBbio cneu,H(j3HHecKoro npoKOpMHTe- 
jui HMaro c 3KCKpeMeHTaMH BbiAejmoT 83—90 % 6ejiKa KpOBH npaKTHnecKH b 
H eH3MeHHOM bhac (Silverman, Appel, 1994). IIo3AHee ycTaHOBJieHO, hto h3 
78 MeTaSojiHnecKHx reHOB Y. pestis , cneu,H(J)HHecKH aKTHBHpOBaHHbix b KnmKe 
6jioxh, 6ojibhihhctbo ynacTByiOT b TpaHcnopTe h nornomeHHH aMHHOKHCJiOT, 
H3 Hero A^JI^eTCH BbIBOA, hto HMCHHO aMHHOKHCJlOTbl flBJHHOTCfl AJ1H B036yAH- 
t era nyMbi ochobhbimh HCTOHHHKaMH yrnepoAa, a30Ta h 3 HepraH (Vadyvaloo 
et al., 2010). TaKHM o6pa30M, nOBbimeHHbm «anneTHT» 3apa^ceHHbix HaceKO- 
mbix He MO^ceT ^BJiaTbC^ CJieACTBHeM KOHKypeHHiHH 3a nnmy co CTOpOHbi nyM- 
Horo MHKpoSa h cooTBeTCTBeHHo HeAoeAaHHn, a peryjiHpyeTcu KaKHMH-To 
ApyrnMH (jiaKTOpaMH. 

B cpeAHeM 3a noAKopMKy b kohtpojibhoh rpynne nornGano 4.7 ± 0.99 % 
caMOK h 10.6 ± 2.14 % caMii,OB, b ohbithbix — 4.3 ± 1.18 h 4.2 ± 1.01 % ca¬ 
MOK h 23.2 ± 6.82 h 10.7 ± 2.70 % caMijOB npn 50 h 100 % hcxoahoh 3apa- 
)KeHHOCTH cooTBeTCTBeHHo (F = 2.47; P > 0.05). HcxoAHaa 3apa^ceHHOCTb He 

BJiHHJia Ha CMepTHOCTB 6jiox. B npoTHBonojio^CHOCTb oSHapy^ceHHOMy a™ 
aJIHMeHTapHOH aKTHBHOCTH CaMH,bI KaK HH(|)HIJ,HpOBaHHbie, TaK H HHTaKTHbie, 

nornSajiH no cpaBHeHHio c caMKaMH 3HaHHTeJibHo name, bjihahhc noJia bbico- 
K03HanHMO (F = 15.91; P < 0.001). 

/Jojih 6jiox c nojiHbiM 6jiokom npeA^cejiyAKa ot B3JiTbix b onbiT HaceKOMbix 
c 50%-hoh 3apa)KeHHOCTbio cocTaBHJia 2.82 %, cpeAH oco6eii co 100%-hoh 3a- 
pa^ceHHOCTbio — 3.90 % (t = 0.43; P > 0.05). CooTHomeHne oco6eii c nacTHH- 
hbim 6jiokom b 3thx )Ke rpynnax cocTaBHJio 7.04 h 8.44 % (t = 0.37; P > 0.05; 
Ta6ji. 2). TaKHM o6pa30M, oTHocHTeJibHoe KOJinnecTBo HaceKOMbix KaK c non- 
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T a 6 ji h a a 2 


KojiHHecTBO Citellophilus tesquorum altaicus c iiouhmmh 
h HacTHHHtiMH SnoKaMH npeA^cejiyAica 

Table 2. The number of Citellophilus tesquorum altaicus with complete 
and partial proventriculus blocks 


CaMKH CaMUbi 

Hcxo^Haa 

3apa- Ife hhx c SnoKaMH H 3 hhx c 6noKaMH 


^CeHHOCTb 

6jiox, % 

Bcero 

b onbiTe 

C IIOJIHblM 

C HaCTHH- 

HblM 

Bcero 

Bcero 

b onbiTe 

C IIOJIHblM 

c nacTnn- 

HblM 

Bcero 

50 

50 

2 

5 

7 

21 

0 

0 

0 

100 

103 

5 

13 

18 

51 

1 

0 

1 


HbIMH, TaK H C HaCTHHHbIMH 6jI0KaMH B CpaBHHBaeMbIX Bbl6opKax He pa3JIHHa- 
jiocb. Kaic HeoAHOKpaTHO noKa3aHO hbmh paHee (Ea3aH0Ba h AP-, 2004; Ea3a- 
HOBa h AP-, 2012), no Mepe npn6jin)KefflDi k 3HMe aojbi 6jiOKnpoBaHHbix cpeAH 
3apa)KeHHbix C. tesquorum oSbihho CHH^caeTC^. Mo)kho npeAnono^CHTb, hto 
HeSoJIblHOe KOJIHHeCTBO 3KTOnapa3HTOB C MaCCHBHbIMH (j)OpMaMH SHOnJieHKH 
oSycjiOBJieHO cpoxoM HH(^HH,HpoBaHH^i onbiTHbix rpynn. 

ITocKOJibKy yneT 6 jiox c nojiHbiMH h nacTHHHbiMH OnoKaMH OKa3ajiCfl hchh- 
4)0pMaTHBeH, a™ A^JitHeitniero cpaBHerani HCnojib30BajiH cpeAHioio aojiio Ha- 
ceKOMbix c BHAHMbiMH 6nonjieHKaMn 3 a nOAKOpMKy Toro h Apyroro nona b ot- 
AejibHOCTH. CpeAH oco6en c 50 %-hoh 3apa^ceHHocTbio AaHHbin noKa3aTeJib co- 
CTaBHJi 30.6 ± 2.95 % y caMOK h 30.0 ± 8.31 % y caMii,OB. B rpynne co 
100 %-hoh 3apa)iceHH0CTbK) cootbctctbchho 46.5 ± 5.73 h 47.2 ± 5.10 %. IIo 
pe3yjibTaTaM AByx(j)aKTopHoro AHcnepcnoHHoro aHajiH3a, (JrnKTop «HCX0AHan 
3apa^ceHHOCTb» oica3biBaji cymecTBeHHoe bjih^hhc Ha (jiopMHpOBaHHe arpern- 
poBaHHbix (J)opM nyMHoro MHKpo6a (F = 8.004; P < 0.001), bjihhhhc (J)aKTopa 
«noji» He ycTaHOBJieHO (F = 0.0001; P > 0.05). 

B rpynnax c pa3JiHHHoit hcxoahoh 3apa^ceHHOCTbio b TeneHHe onbiTa cpeAH 
iiCHBbix h aKTHBHbix HaceKOMbix HaSinoAaJiocb HaKonjieHHe oco6eii, coAep^aB- 
ihhx arpera™ B036yAHTejm nyMbi (cm. pncyHOK). K KOHity onbiTa kojihhcctbo 
TaKHX caMOK CTa6HJIH3HpOBaJIOCb, AOCTHrayB K VI nOAKOpMKe COCTOflHHJI 
«nJiaTO». CtOHT OTMeTHTb TOT <J)aKT, HTO HMeHHO C VI nOAKOpMKH b o6enx 
rpynnax coKpaTHJiocb ao MHHHMyMa h kojihhcctbo HenHBniHx caMOK, cocTaB- 
jdm ot 0 ao 2 oco6eft. Ohcbhaho, hto cbmkh c SHorniemcaMH nyMHoro MHKpo- 
6a, HanHBaiicb Ka^Ayio noAKopMKy, ynHTbiBajiHCb npaKTHnecKH b nojraoM co- 
CTaBe. Eojiee Toro, b o6enx rpynnax nH^HitnpoBaHHbix 6 jiox SojibiiiHHCTBO 
3THX caMOK BbiilBrajiocb, HannHaii c III noAKopMKn: 12 oco6eii npn 50 %-hoh 
hcxoahoh 3apa)KeHHOCTH n 40 npn 100 %-hoh. B AajibHenmeM nx aScojiiomoe 
KOJinnecTBO n3MeH^jiocb He3HawrejibHO. B nepBOit rpynne onmnecKn hjiot- 
Hbie Maccbi MHKpoSa HaSjnoAajin MaKcnMajibHO y 14 caMOK, ao KOHija onbiTa 
AO^chjih 13. Bo BTopon rpynne KOJinnecTBO caMOK c SnonjieHKaMn B03pocjio 
AO 48, a nocjie VIII noAKopMKn OTMeneHO 43 oco6n. Bepo^rrao, npn nponnx 
paBHbix ycnoBn^x TOJibKo onpeAejieHHa^ aojm caMOK n3 Bcex 3apa)KeHHbix 
cnocoSHa CTaTb pe3epByapoM a™ B036yAHTejra nyMbi, KaK 3 to HMeeT MecTO 
no3AHen oceHbio n 3 hmoh b TyBHHCKOM onare (BepKyitKnn n AP-, 2003). Y 3a- 
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BBmHBaHHe Citellophilus tesquorum altaicus b 3KcnepnMeHTani>Hi>ix ycnoBnax h B&iflBJieHHe cpe^H 
hhx oco6eH c 6nonneHKaMH Yersinia pestis. 

Ctoji6iji>i rncTorpaMMti — ^ojm BbDKHBimix npn Ka^ofi no^KopMKe 6nox ot KonanecTBa b33tbix b chibit (%), 
6ejibie — Hcxo^Haa 3apa^ceHHOCTb 0 % (kohtpojib), cepbie — Hcxo/jHaa 3apa^ceHH0cxi> 50 %, 3anrrpHXOBaH- 
Hbie — Hcxo^Haa 3apa^ceHHOCTb 100 %; KpHBBie — flona HaceKOMtix c dHonneHicaMH, crnioniHaa jihhhx — hc- 
xo^Haa 3apa^ceHHOCTb 50 %, npeptiBHCTaa — Hcxo/jHaa 3apa^ceHHOCTt 100 %. 

Survival of Citellophilus tesquorum altaicus in experimental conditions and revealing of individuals 
with Yersinia pestis biofilms among them. 


pa^eHHbix caMifOB 100 %-Hyio «HaimBaeM 0 CTL» perncTpHp ob ajin b o 6 enx 
rpynnax c III noAKopMKH. TaKHM o 6 pa 30 M, CKanKoo 6 pa 3 Hbie H 3 MeHeHHfl aojih 
caMii,OB c arperaTaMH MHKpo 6 a npOHCxOAHJiH 3 a cneT BbiMbiBaHmi h o 6 pa 30 Ba- 
hwi nocneAHHx, a Taioice raSejin 3 KcnepHMeHTajibHbix HaceKOMbix. 

Ha6jnofleHHfl 3 a OTMHpamieM HHiJmijHpoBaHHbix B036yAHTejieM HyMbi 6jiox 
b cpaBHeHHH c HeH(J)Hu,HpOBaHHbiMn b paSoTax pa3Hbix uccjie^OBaTejieH He 
npHBOAHJiH k OAH03HaHHbiM BbiBo^aM, Tonicy b 3 T0M Bonpoce nonbrrajicii no- 
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CTaBHTb BameHOK (1992), yCTaHOBHBHiHH 3aBncniviocTb Me^c^y CMepTHOCTBio 
onbiTHbix 6jiox Callopsylla caspia h cnocoSoM hx 3apa)Keroni: Ha )khbothom c 
6aKTepHeMHeii, Ha 6HOMeM6paHe KyjibTypoii, Bbipam,eHHOH npn 37 hjih npn 
28 °C. B nepBbix A«yx cjiynaax CMepTHOCTb 3apa)KeHHbix 6jiox 6biJia Bbime, 
neM KOHTpojibHbix. TeM He MeHee b 3KcnepHMeHTax, npOBeAeHHbix b TyBHH- 
ckom npnpOAHOM onare c HH(j)HLi,HpOBaHHeM C. tesquorum mccthbimh neTbi- 
pexnjia3MHAHbiMH hit aMMaMH Ha ajihhhoxboctbix cycjiHKax (Ea3aHOBa haP-, 
2012), OTMeneHa oneHb BbicoKaa BbDKHBaeMOCTb 3KTonapa3HTOB. Bee caMKH, 
B3flTbie b omiT, ocTaBajiHCb ^CHBbiMH ao 8, a b HeKOTopbix cjiynaax h ao 13 cyr. 
KoHTpoJibHyio rpymiy TorAa He BeJiH, ho 100%-naii BbrKHBaeMOCTb CBbirne He- 
Ae™ o^cHAaeMa cKopee y He3apa)*ceHHbix HaceKOMbix. K 26—28 cyr, hto coot- 
BeTCTByeT no cpoKaM VIII nocjieAHeii noAKOpMKe onncbiBaeMoro 3A0Cb onbiTa, 
coxpaHHjiHCb ^chbmmh 70—72 % caMOK. B to ^ce BpeM^ Apyrne aBTOpbi npn- 
boa^t ABHHbie o noBbimeHHOH raSejiH 6jiox Xenopsylla cheopis nocjie HCKyc- 
CTBeHHoro 3apa5KeH™ ahkhmh HiTaMMaMH Y. pestis , npeABapHTeJibHO Bbipa- 
meHHbiMH npn 26—28 °C, b cpaBHeHHH c He3apa^ceHHbiMH (Robinson etal., 
2009). Bepotfmo, CMepraocTb HH(^HAHpoBaHHbix nyMOH 6jiox, KpOMe cnocoSa 
3apa^ceHH5i, onpeAejmeTCfl hx bhaoboh, BepHee A^e nonyjniAHOHHOH, npn- 

HaAJie)*CHOCTbK), 0C06eHH0CTiIMH HITaMMOB B036yAHTera H HX B3aHMHOH aAan- 
Tau,Heii. 


3AKJIIOHEHHE 

CnocoSHocTb naToreHOB MOAyjrnpoBaTb noBeAOHHe nepeHocnmca b cTopo- 
Hy yBejinneHim ero KOHTaiera c npOKOpMHTejieM h TeM caMbiM Bepo^THOCTH 
ycneniHOH nepeAann o6Hapy^ceHa y TpnnaHOCOM nran, h KOMapOB, neiiHiMa- 
hhh h mockhtob, TpHnaHOCOM h Myx H,eu,e (CeprneB, 2010). KpoMe toto, Ha 
npHMepe BHpyca KJiemeBoro 3Hrie4>ajiHTa h KJierqa-nepeHocninca noKa3aHo, hto 
yBeJinneHMe arpeccHBHocTH KJiemeii — A03a3aBHCHMoe jib neHHe: neM Bbime 
THTp BHpyca b KJieme, TeM oh ABHraTenbHO aKTHBHee (AneKceeB, ,Hy6HHHHa, 
2007). H3MeHeHHe noBeAerora 3apatfceHHbix He6noKHpoBaHHbix 6jiox no cpaB- 
HeHHio c He3apa^ceHHbiMH OTMeneHO BnepBbie b 3KcnepHMeHTe c C. tesquorum. 
B paHHHe cpoKH nocne 3apa)KemDi (ao AByx HeAOJib) HH(j3Hn,HpOBaHHbie caMKH 
3KTonapa3HTOB nmajiHCb 3HanHTejibHO name KOHTpojibHbix. B ABJibHenmeM 
(Ha 3 — 4-h HeAerax 3KcnepHMeHTa) pa3JiHHHJi b AOJie HanHBiiiHxcJi 3a noA- 
KopMKy caMOK Me>KAy HaceKOMbiMH onbiTHbix h KOHTpoJibHoft rpyim He o6Ha- 
py^KeHbi. 

EojibiHHHCTBO 3aperHCTpnpoBaHHbix y caMOK SnonjieHOK o6pa30BbiBajiHCb 
k III nOAKOpMKe, nocne nero hx KOJinnecTBO H3Merouiocb He3HanHTejibHO, co- 
CTaBJura npHMepHO 60—70 % ot hcxoaho 3apa^ceHHbix oco6eii. IIo HarneMy 
MHeHHio, aKTHBHO pacTymaji mhkpokojiohh^ (6HOmieHKa) CTHMyjiHpyeT no- 
TpeSHOCTb nepeHOCHHKa b KpoBOCOcaHHH. HanpoTHB, cc|)opMHpoBaBmajicji 
SHOnJieHKa MHHHMH3HpyeT CBOe BJIHJIHHe Ha Hero. npHMeHHTeJIbHO K eCTeCT- 
BeHHblM yCJIOBHflM 3TO n03B0JUieT CaMKaM, COAep^KaiAHM B036yAHTeJM HyMbI, 
nepe3HMOBaTb HapaBHe co CBo6oAHbiMH ot Hero. Ha (J)OHe caMOK cnocoSHOCTb 
caMn,OB nepe^KHBaTb xojioahbih ce30H roAa CJia6aji. CooTBeTCTBeHHO hx otho- 
meHH^i c nyMHbiM mhkpo6om b npeA3HMHHH nepnoA HMeiOT He3aBepmeHHbiH 
xapaKTep. C oahoh CTopoHbi, Ha npoTJDKeHHH Bcero onbiTa nocne 3 apa>KeHHJi 
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Y. pestis y hhx OTMenaeTca noBbimeHHafl ajiHMeHTapHaji aKTHB ho ctb , c Apyroii, 
ohh He o6pa3yiOT KOMnaKTHoil neTKo Btipa^ceHHoii rpynnbi xpaHHTeJieii hh- 
(^eiojHH, KaK 3to HMeeT MecTO y caMOK. ,H,ojui caMOK c «rjibi6icaMH», cboSoaho 
njiaBaiomHMH b )*cejiyAKe, k VIII noAKopMKe cocTaBHJia b onbrrabix rpynnax 
91.7 H 95.0 % OT BbIHBJieHHbIX npH III nOAKOpMKe. BbDKHBaeMOCTb KOHTpOJIb- 
Hbix caMOK 3 a tot )Ke nepHOA — 79.2 %. Hcxoa^ h3 npHBeACHHbix HaMH a^h- 
hbix, mbi CHHTaeM npeoSjiaAaiomee b HacTO^mee BpeM^i mhchhc o BpeAHOM 
BJIHHHHH B036yAHTera HyMbI Ha 6jIOX-nepeHOCHHKOB He0AH03HaHHbIM H Heo- 
KOHnaTejibHbiM. npHBeA^HHbie b a^hhoh paSoTe pe3yjibTaTbi hh b Koefi Mepe 
He CTaBAT noA coMHeHHe bbiboabi Apyrux aBTOpOB h othocatch tojibko k 
C. tesquorum h Y. pestis H3 TyBHHCKoro onara nyMbi. Cjio>ioiBWHecM Me>i<Ay 
HHMH B3aHMOOTHOnieHHH JIBJUIIOTCJI yHHKaJIbHbIMH H Hy)KAaiOTCfl B A^JlbHeil- 
meM H3yneHHH. 
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EFFECT OF THE INITIAL YERSINIA PESTIS 
CONTAMINATION OF CITELLOPHILUS TESQUORUM ALTAICUS IOFF, 1936 
(SIPHONAPTERA: CERATOPHYLLIDAE) TO ITS ALIMENTARY ACTIVITY, 
MORTALITY AND BIOFILM FORMATION 

E. G. Tokmakova, L. P. Bazanova, G. A. Voronova 

Key words : Citellophilus tesquorum altaicus , Yersinia pestis, initial contamination, ali¬ 
mentary activity, mortality, bio film, sexual differences. 

SUMMARY 

Alimentary activity and mortality of fleas non-infected with Yersinia pestis and ectopa¬ 
rasites with initial contamination level 50 and 100 % at feeding on non-specific host (white 
mouse) were examined. It was determined that presence of the plague agent in fleas signifi¬ 
cantly stimulated the activity of its feeding, especially in females. The effect of contamina¬ 
tion to fleas’ mortality was not found. At the same time, males died more frequently in 
comparison with females. Complete and partial blocks in ectoparasite groups with different 
initial infection rate were mainly observed in females; no quantitative differences were re¬ 
vealed. The total part of fleas with Y< pestis biofilms (blocks and «aggregations») per one 
blood meal depended significantly on the initial infection rate. Some females maintained 
the plague agent in aggregated form after the third blood meal to the end of the experiment. 
In flea males the biofilm formation was a dynamic process consisted of the formation, dest¬ 
ruction and elution, and also death of the individuals with bacteria. 
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